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WTe2 is a layered transitional metal dichalcogenide (TMD) with a number of intriguing topologi-
cal properties. Recently, WTe2 has been predicted to be a higher-order topological insulator (HOTI)
with topologically protected hinge states along the edges. The gapless nature of WTe2 complicates
the observation of one-dimensional (1D) topological states in transport due to their small contri-
bution relative to the bulk. Here, we study the behavior of the Josephson effect in magnetic field
to distinguish edge from bulk transport. The Josephson effect in few-layer WTe2 reveals 1D states
residing on the edges and steps. Moreover, our data demonstrates a combination of Josephson
transport properties observed solely in another HOTI bismuth, including Josephson transport over
micrometers distances, extreme robustness in magnetic field and non-sinusoidal current-phase re-
lation (CPR). Our observations strongly suggest the topological origin of the 1D states and that
few-layer WTe2 is a HOTI.
Materials with non-trivial topology attract a lot of at-
tention due to their intriguing properties and potential to
harness them for quantum computing. Non-abelian exci-
tations, occurring when topology meets superconductiv-
ity, are especially interesting for applications [1]. Many
realizations of these excitations have been proposed and
implemented recently, including designing topological su-
perconductivity by combining spin-orbit interaction and
Zeeman effect with normal s-wave superconductors [2],
or by proximity inducing superconductivity in topolog-
ical insulators [3]. Recently, it has also been demon-
strated that one can engineer them in hinge states of
a higher-order topological insulator (HOTI) combined
with proximity induced superconductivity [4]. The lay-
ered TMD WTe2, which in the form of a 3D crystal is
a Weyl semimetal [5, 6] and a 2D topological insulator
in the form of a monolayer [7, 8], has been predicted to
be a HOTI [9], hosting topological hinge states on the
edges and steps of the crystal. However, the bulk con-
ductivity of WTe2 complicates the observation of these
states. One way to overcome bulk conductivity is to use
local measurement techniques such as scanning tunnel-
ing spectroscopy [4]. Another possibility is to employ the
Josephson effect [10–12]. Here, the evolution of the criti-
cal current Ic(B⊥) with perpendicular magnetic field B⊥
is connected with the current distribution in the plane by
a Fourier transform [13]. The asymmetry of the critical
current can provide additional information about prop-
erties of the supercurrent carrying states. The asymmet-
ric Josephson effect (AJE) is expected in systems with a
non-sinusoidal CPR [14], which is often linked with the
presence of Andreev bound states with high transmis-
sion [15]. The AJE has been previously observed in a 2D
topological insulator coupled to a superconductor [16].
Here, we reveal 1D states along edges and steps in
few-layer WTe2 by studying the Josephson effect in a
perpendicular magnetic field. The superconducting con-
tacts required for Josephson junctions are realized by a
lithographically patterned Pd film that is in contact with
clean WTe2 and induces superconductivity therein. We
found that a Josephson current can be measured over
distances up to 3 µm and it withstands magnetic fields
up to 2 T, suggesting its 1D nature with a very tight
lateral confinement. Moreover, transport through these
1D states shows signatures of the asymmetric Josephson
effect. We think that the observed behavior can be a re-
sult of Josephson transport through hinge states due to
higher-order topology in WTe2.
Fig. 1(a) demonstrates an optical image of our first de-
vice. It consists of a few-layer (∼ 12) thick WTe2 flake
covered with hBN and placed on the prepatterned Pd
leads on SiO2 substrate. The leads are forming several
junctions with different lengths 1− 4 µm. We measured
the differential resistances of the junctions in the four-
probe setup sketched in Fig. 1(a). Additional details of
the fabrication process and the measurement setup are
provided in the supplementary information. All measure-
ments were performed in the dilution refrigerator with
base temperature of 30 mK.
Fig. 1(b) demonstrates experimental dV/dI(I) depen-
dencies of three junctions of the device 1. The differen-
tial resistance goes to zero at small currents for the two
1 µm-long junctions. For the 2 µm junction the differen-
tial resistance doesn’t go to zero, but has a small dip at
zero current. Similar results are obtained in all studied
samples. Moreover, the observed behavior is present only
below a certain temperature and magnetic field. This be-
havior is typical for Josephson junctions, where the prox-
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FIG. 1. (a) Optical image of the device 1 (scale bar 10 µm)
with a sketch of the four-terminal measurement setup. (b)
Four-terminal differential resistance dV/dI of three junctions
1-3 with lengths 1, 1 and 2 µm, respectively. The 1 µm long
junctions demonstrate zero differential resistance at small
currents as a result of the Josephson effect. (c) Schematic
side view of the sample illustrating its state: above the Pd
leads WTe2 is superconducting (red regions) and the current
between these regions is mediated by the Josephson effect
(dashed lines).
imity effect creates dissipationless transport between su-
perconductors connected by a normal material [17]. Our
experimental data suggest the formation of superconduc-
tivity in WTe2 above Pd leads, as sketched in Fig. 1(c).
These superconducting regions induce proximity effect in
WTe2 between the leads, leading to the Josephson effect
in the shorter junctions.
The observation of superconductivity may not be sur-
prising, since WTe2 is known to become superconduct-
ing at different conditions: under pressure [18, 19], elec-
tron doping [20] or electrostatic gating [21, 22]. So su-
perconductivity can occur in WTe2 on top of Pd due
to charge transfer [23] or due to flat-band formation in
WTe2, as has recently been reported in another Weyl
semimetal Cd3As2 [24]. Another possibility is interdifus-
sion of Pd and Te with the formation of superconduct-
ing PdTex [25, 26] at the interface. To understand the
reasons for superconductivity is beyond the scope of the
current article, only the formation of Josephson junction
within our samples is important.
We can use the observed Josephson effect to obtain
information about the current distribution in the WTe2
devices. The spatial current distribution defines the evo-
lution of the critical current as a function of the flux
through the Josephson Junction (JJ). When the super-
current is uniformly distributed through the JJ, the crit-
ical current Ic(B⊥) as a function of perpendicular mag-
netic field B⊥ shows oscillations with a rapidly decaying
amplitude (top in Fig. 2(a)). The central lobe is twice
wider than the other lobes. This dependence of Ic(B⊥) is
known as the Fraunhofer pattern. If, on the other hand,
the supercurrent flows only along the sample edges, as
indicated in Fig. 2(a), Ic(B⊥) displays slowly decaying
oscillations typical for SQUIDs. The period of oscilla-
tions corresponds to a single flux quantum Φ0 = h/2e
through the area enclosed by the SQUID [17].
Fig. 2(b) shows the measured Ic(B⊥) dependence for
the two 1 µm long JJs. The critical current oscillates
with perpendicular magnetic field. The central peak of
Ic has a width between one and two oscillations periods.
The amplitude of the oscillations is decaying faster at
smaller fields and slower at larger ones. The measured
Ic(B⊥) is a combination of a Fraunhofer pattern creat-
ing a peak of critical current at zero magnetic field and
a SQUID-like pattern with more than 50 visible oscilla-
tions. The period of these oscillations ∆B ∼ 0.27 mT
is given by a flux Φ0 through the effective area of the
junction Seff . From Seff we obtain an effective junction
length Leff = Seff/W = 1.75 µm, where W ∼ 4.3 µm is
the sample width. Leff is larger than the length of the
junction L due to the penetration of magnetic field into
the superconducting leads. A coexistence of the SQUID
and Fraunhover behavior indicates the precence of edge
and bulk supercurrent. The latter can be carried by the
bulk of the crystal or by Fermi arc surface states [27].
A persistence of the SQUID-like oscillations in magnetic
field means that the edge supercurrent is carried by very
narrow states.
To obtain the spatial distribution of the supercurrent,
we performed a Fourier transform of Ic(B⊥) by following
the Dynes-Fulton approach [13]. This method assumes a
sinusoidal CPR and a nearly symmetric supercurrent dis-
tribution across the width of the junction. In this case
the minima of Ic(B) should approach zero. The result
of the Fourier transform should therefore be more accu-
rate for junction 2 as compared to junction 1, since the
Ic(B) minima are found to be much closer to zero in junc-
tion 2. Fig. 2(c) shows the result of the transformation
for junction 2. The supercurrent peaks are very narrow,
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FIG. 2. (a) Expected dependencies of the critical current of a 2D Josephson junction on B⊥ for two different supercurrent
distributions: for a uniform current distribution, Ic(B⊥) shows rapidly decaying oscillations (Fraunhofer behaviour), whereas
for two narrow edge states, the Ic(B⊥) oscillations do not (or only weakly) decay in amplitude (SQUID behavior). (b) Critical
current Ic(B⊥) of junctions 1 and 2 as a function of B⊥. A combination of a SQUID- and Fraunhofer-like behavior is observed,
indicating a significant amount of edge supercurrent. (c) Supercurrent density distribution of junction 2 extracted from Ic(B⊥).
Two distinctive edge states, each having a width of ∼ 75 nm, are observed.
suggesting a strong edge confinement. The width of these
supercurrent density peaks obtained from the Gaussian
fit is below 80 nm.
There is another reason, beyond an asymmetric current
distribution [13], why the oscillations in Fig. 2(b) are not
reaching zero: this can be caused by a non-sinusoidal
CPR [28, 29] of the edge states. We can immediately
confirm that the CPR is non-sinusoidal. This is seen as
follows: the ratio of the critical currents of the two edge
states IHc /I
L
c is obtained from the ratio of the average
critical current to the critical current oscillation ampli-
tude IHc /I
L
c = (I
max
c + I
min
c )/(I
max
c − Iminc ). For junc-
tion 1, this ratio is large, ∼ 7 1, hence, corresponding
to a highly asymmetric SQUID. In such an asymmetric
SQUID, the dependence of Ic(B⊥) on B⊥ mimics directly
the CPR of the edge state with the lower critical cur-
rent [30]. But Ic(B) for junction 1 is clearly not a sine
function, as one can see from Fig. 2(b)and Fig. 3.
Additional evidence for a non-sinusoidal CPR can be
obtained by looking at the symmetry of the dependence
Ic(B⊥) as a function of B⊥. For a conventional Joseph-
son junction with a sinusoidal CPR, Ic(B⊥) should be
symmetrical with respect to current reversal I+c (B⊥) =
I−c (B⊥) and magnetic field reversal Ic(−B⊥) = Ic(B⊥).
Two requirements to break these symmetries are a non-
sinusoidal CPR and an asymmetry in the current distri-
bution [14]. However, the time-reversal symmetry con-
serves Ic upon simultaneous reversal of the magnetic field
and the current I±c (B⊥) = I
∓
c (−B⊥).
As is apparent from Fig. 3(a), I±c (B⊥) breaks the sym-
metries both with current and field reversal. The sym-
metry is restored when the current and magnetic field are
reversed simultaneously, as illustrated in Fig. 3(b). The
time-reversal symmetry allows us to exclude flux trap-
ping in the JJ [31] as a reason for the observed asymme-
tries. The asymmetries in Fig. 3 match the prediction
of AJE [14] and require a non-sinusoidal CPR and an
asymmetry in current distribution.
We have found before that the supercurrent in few-
layer WTe2 is of 1D nature, flowing predominately along
the edges and has a non-sinusoidal CPR. With the next
sample we demonstrate that 1D conducting states can
also reside at step edges of WTe2 and they are remark-
ably robust. Device 2, shown in Fig. 4(a), is as before a
hBN-covered few-layer WTe2 flake placed on top of Pd
leads. The main difference from the previous device is
non-uniform thickness: the middle part is 5 layer thick
and the outer parts are bilayers. The low temperature
conductivity in WTe2 diminishes with decrease in num-
ber of layers with the bilayer being an insulator [7, 32].
Fig. 4(b) shows dV/dI(I) traces for different junctions
normalized by the length of the junction. The differential
resistance goes to zero for 1−3 µm long junctions, indicat-
ing the presence of Josephson current. The normal state
resistance per unit length is comparable for all junctions,
yielding ∼ 100 Ω µm−1. For this sample, the product
IcRN ∼ 150 − 380 µV depending on the junction and
the way the normal state resistance RN is defined. This
value is close to the theoretical prediction for a short bal-
listic Josephson junction: IcRN = pi∆/e ∼ 540 µV [33].
Here, we estimate the energy gap following the formula
∆(T = 0) = 1.76kBTc [17] with Tc = 1.1 K defined as the
maximal temperature where signs of superconductivity
in the samples are still present. The agreement between
the IcRN product and the theoretical value implies that
there is a strong proximity effect and the JJs are close to
the short ballistic limit.
The Josephson current for all junctions survives mag-
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FIG. 3. (a) Critical currents of two 1 µm long junctions of
device 1 as a function of perpendicular magnetic field for pos-
itive I+1,2 and negative I
−
1,2 currents. Ic(B⊥) lacks the symme-
try to the change of current direction. (b) Same data as in
(a) but with a reversed magnetic field for negative currents.
Symmetry is preserved when both current and magnetic field
are reversed.
netic fields above 1 T, see Fig. 4(c). This is inconsistent
with a uniform supercurrent, since even for the short-
est junction it would correspond to BS/Φ0 ∼ 2000 flux
quantum through the JJ area. A robust large field super-
current implies highly localized 1D channels that carry
the supercurrent. The only possible place for these states
are the steps from the five-layer part to bilayers, since the
bilayer itself does not conduct. At a closer look, oscilla-
tions of Ic(B⊥) are visible for the 2 µm long junction,
see the inset to Fig. 4(c). The oscillations are clearly of
a SQUID character with a period ∆B ∼ 0.33 mT. This
period yields a smaller area S = Φ0/∆B ∼ 6.1 µm2 than
the relevant junctions area 9 µm2. This mismatch is likely
a consequence of the sample geometry and discussed in
more detail in the supplementary.
The measurement of Ic(B⊥) of the 2 µm long junc-
tion shows additional oscillations with a larger period of
δB ∼ 0.3 T (red arrows in Fig. 4(c)). Similar oscillations
were previously observed for topological hinge states in
bismuth and were linked to a difference in wavevectors of
electrons and holes forming the Andreev pairs [34]. The
observed period of oscillations is in agreement with the
expected value δB ∼ 2pih¯vF /geffµBL ∼ 0.15 − 0.7 T,
where L = 2 µm is the length of the junction, vF ∼
2·105 m s−1 [35] the Fermi velocity and geff ∼ 10−50 [36]
the Lande´ g-factor. Alternatively, a slower oscillation
could reflect the presence of multiple states on terraces
from 5 layers to the bilayer, as illustrated in Fig. 4(d).
The width d of this region can be estimated from the
ratio of the periods of the slow δB ∼ 0.3 T and fast os-
cillations ∆B ∼ 0.33 mT and the width of the junction
W ∼ 4.5 µm: d ∼ WδB/∆B ∼ 5 nm. This value is an
upper estimate for the width of the edge states.
The observation of strong Josephson coupling through
1D edge states with non-sinusoidal CPR suggests a topo-
logical origin of these states [15]. The only predicted
1D topological states in few-layer WTe2 are hinge states
of a HOTI [9]. We think that this is very plausible,
since our data reproduces many features previously ob-
served in bismuth, which is a HOTI [10]. However, there
are still some open questions. Currently we can not re-
solve, if the states are indeed residing on opposite hinges
as expected in a HOTI. Also the critical current values
are higher, than expected for a single ballistic channel
I1Dc = pi∆/eRk = e∆/2h¯ ∼ 20 nA. This discrepancy is
also present in bismuth, and can be accounted by multi-
ple states at several terraces on the edges and degeneracy
of edge states due to multiple orbitals [10].
In conclusion, we present an experimental study of
Josephson transport in encapsulated few-layer WTe2
samples. Our data strongly suggest the presence of 1D
states residing on steps and edges of WTe2. The Joseph-
son currents in these 1D states are extremely robust.
They survive magnetic fields up to 2 T and extend over
distances up to 3 µm. Moreover, the supercurrent demon-
strates signs of non-sinusoidal CPR. Our findings fit well
with the recent prediction of higher-order topological in-
sulator states in WTe2 [9] and demonstrate many fea-
tures previosly observed only in another HOTI - bis-
muth [10, 34].
Note: During the preparation of this manuscript we
became aware of two recent preprints [37, 38] demonstrat-
ing edge transport in WTe2 obtained by the proximity
effect from superconducting Nb leads. The experimental
results in these preprints are in good agreement with our
conclusions. In comparison to the former, our samples
are in the thin limit and they additionally demonstrate a
stronger Josephson coupling over longer distances. They
thereby provide a more compelling evidence for Joseph-
son coupling through highly localized narrow 1D states
residing on the steps of WTe2.
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FIG. 4. (a) Optical image of device 2 (scale bar 10 µm) with a sketch of the measurement setup for a single junction. Each
Pd lead has a 100 nm gap in the middle, which is located below the thicker part of the WTe2 flake. The gaps split every Pd
lead into two independent normal contacts to the common superconducting region. (b) Four-terminal dV/dI of junctions with
different lengths divided by the length of the corresponding junctions in µm. The Josephson effect is present in junctions that
are up to 3 µm long. (c) Critical current Ic(B⊥) as a function of perpendicular magnetic field B⊥. (Note: Ic is here multiplied
by the length of the corresponding junctions in µm). The arrows highlight the periodic low-frequency modulation of Ic for the
2 µm long junction. Inset: Ic(B⊥) for the 2 µm long junction zoomed in to the small magnetic field region. A fast periodic
oscillation with an amplitude of ∼ 1 % is clearly discerned. (d) Sketch of a cross section of the sample near the step from 5L
to 2L, illustrating the possibility that multiple 1D channels along the step appear.
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1Supplementary information of
One-dimensional edge transport in few-layer WTe2
S1. METHODS
Fabrication
Contacts were patterned by a standard e-beam lithography on p-doped Si substrates with 295 nm thick SiO2 layer
on top. 3 nm of titanium and 12 nm of palladium were deposited in an e-beam evaporator system, followed by
lift-off in hot acetone. hBN flakes were mechanically exfoliated on similar substrates under ambient conditions and
10− 30 nm thick flakes without visible steps and signs of residues were preselected. WTe2 flakes were exfoliated from
flux grown WTe2 [S1] in a N2 filled glovebox with an oxygen level below 0.5 ppm. We optically identified thin (below
15 layers) elongated flakes that are oriented along the a-axis without visible steps, except for device 3. The thickness
of WTe2 flakes was identified using the optical contrast method [S2]. We first picked up an exfoliated hBN flake using
the polymer dry transfer technique [S3]. This stamp was then used to pick up selected WTe2 flakes and place the
stack on the prepatterned leads. Thus, WTe2 flakes were always protected from oxidation, initially by keeping the
exfoliated flakes in the oxygen-free environment of the glovebox and later by the hBN cover.
Measurements
The low temperature measurements were done in a dilution refrigerator with a base temperature of 30 mK. The
insert of the cryostat was fitted with low temperature line filters. Additional 10 nF pi-filters were attached at room
temperature. We determined the differential electrical resistance by current biasing the sample with both DC and
AC components and measuring the voltage over the sample using an SR − 830 lock-in amplifier. The DC current is
obtained from a voltage source connected to the device through a series resistor with a resistance value of 100 kΩ.
The AC component is added through a transformer. The voltage over the sample was amplified by an in-house built
low noise differential amplifier. We used AC frequencies ranging from 77 Hz to 277 Hz. All measurements were done
in the linear response regime with an AC excitation current below 4 nA.
For device 2 with a high IcRn product of ∼ 200 µV we also employed statistical measurements of the switching
current to obtain Ic. We bias the sample with a time-dependent current ramp for which the current increases at a
constant rate. The time before the JJ switching from the superconducting to the normal state is measured with a
counter, which is stopped by a trigger signal obtained from the sharp increase of the voltage across the junction from
0 to ∼ IcRn. This time is averaged over 200 current ramps and used as the value for the critical current Ic. In reality,
the switching current is smaller than the ”true” critical current Ic. To set the current, we used a signal generator
creating a saw-tooth signal at frequencies between 177 and 277 Hz connected through a 10 kΩ resistor in series with
the sample. The voltage drop across the junction was amplified 1000 times before reaching the trigger input of the
counter set to a threshold value of 15 mV.
S2. SUPERCONDUCTIVITY INDUCED IN WTe2 BY NORMAL LEADS
A few-layer WTe2 device covered with hBN and shaped in a Hall bar geometry has been fabricated by placing a
stripe-shaped WTe2 flake on prepatterned Pd leads, as demonstrated in Fig. S1(a). We measured the longitudinal
resistance Rxx of the WTe2 flake in a four-probe setup. At 4 K the device demonstrates a non-saturating magne-
toresistance in perpendicular magnetic field B⊥ up to 8 T (Fig. S1(b)), which is a signature of a high quality WTe2
crystal [S4]. The relatively small magnetoresistance can be explained by the small (∼ 7 layers) WTe2 thickness [S5].
Upon cooling down to below 1.1 K, the behavior of Rxx changes drastically (Fig. S1(c)): at low magnetic fields the
resistance is zero, then there is a rapid transition where Rxx increases to an intermediate state with approximately
half of the 4 K resistance value. At even higher magnetic fields, a second rapid increase occurs where the normal
state resistance of the device is restored. Besides, both increases of the resistance move towards zero field when the
temperature is increased. The zero Rxx state disappears completely above 600 mK and the intermediate resistance
disappears above 1.1 K. A similar behavior is obtained at zero magnetic field as a function of current: Rxx first
switches to the intermediate state, followed by a switch to the normal-state resistance. This behavior is typical for
Josephson junctions, where the change of the resistance from zero to a finite value corresponds to the disappearance
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FIG. S1. Superconductivity and Josephson effect in a few-layer WTe2 device in a Hall bar geometry. (a) Optical
image of the device 1 (scale bar 10 µm) with a sketch of the four-terminal measurement setup. (b) Longitudinal resistance
of device 1 as a function of perpendicular magnetic field (along the c-axis) measured at 4 K. The magnetoresistance does not
saturate at high magnetic fields. (c) The longitudinal differential resistance Rxx of the device as a function of perpendicular
magnetic field B⊥ (left) and current I (right) at different temperatures. Rxx assumes a zero value below a certain temperature,
magnetic field or current value. This is a clear sign of superconductivity in the sample. (d) The critical current Ic(B⊥) as
a function of perpendicular magnetic field B⊥ measured at 60 mK. Ic is extracted from the position where the two-terminal
differential resistance R(I) as a function of bias current shows a sharp increase, associated with the transition to the intermediate
state. The inset shows the oscillation of the critical current in more details. The period of oscillations is 0.2 mT.
of the Josephson current and the second increase of the resistance reflects the transition to the normal state of the
superconducting leads.
Our WTe2 crystals are not intrinsically superconducting. In all the samples we observe superconductivity only with
shorter junctions. For a superconductor no dependence on the contacts separation is expected. We can also exclude
the possibility that the Pd leads are superconducting and induce the superconductivity in WTe2 by the proximity
effect. In this case, the interface resistance between Pd and WTe2 is expected to be zero, but in our samples this
resistance is measured to be ∼ 500 Ω.
Fig. S1(d) displays the critical current of the device shown in Fig. S1(a). The critical current is determined by the
current value where the two-terminal resistance R jumps from the zero-state to the intermediate-state value discussed
before and shown in Fig. S1(b). The Ic(B⊥) dependence is a convolution of a SQUID-like behavior with many rapid
oscillations and a Fraunhofer pattern with a much lower frequency. The period of the fast oscillation 4B ∼ 0.2 mT
roughly corresponds to a single flux quantum Φ0 through the area S of the sample (S ∼ 12 µm2), indicating that the
3supercurrent flows along the edges of the WTe2 flake. The Fraunhofer shape of the envelope of oscillations reflects
the finite width of states hosting the supercurrent.
S3. SUPERCURRENT DISTRIBUTION IN THE DEVICE 2.
In device 2 each Pd lead is split into two by a 100 nm gap. The two Pd leads formed by the slit are acting as
two normal contacts to a common superconducting region. This provides an opportunity to measure the resistance
in a four-probe manner using only contacts on the studied junction, as shown by the left schematic in Fig. S2(a).
This is different from the measurements employed in the device 1, as depicted in the right schematic. We made sure
that such measurements are correct through the direct comparison of dV/dI(I) obtained for JJs, where both types of
measurements are available. Examples of such measurements are provided in Fig. S2(b). The dV/dI(I) dependencies
are quite similar at smaller currents, but diverging at high currents when the superconductivity is suppressed.
The presence of gaps in the Pd leads can complicate the interpretation of Ic(B⊥), since the 100 nm wide slits in
the Pd leads may act as additional JJs. Together with the JJs formed by the edge states, a network of JJs is formed,
as schematically shown in Fig. S2(c). In this case, the distribution of supercurrent across the whole network defines
Ic(B⊥) for each pair of Pd leads. We think that this is the reason for the oscillation period mismatch in the 2 µm long
junction. As discussed in the main text, the period yields a smaller area S = Φ0/∆B ∼ 6.1 µm2 than the relevant
junctions area 9 µm2. However, it is comparable with the area of the neighboring 1 µm long JJ taking into account
flux focusing: Leff = (L+ 2λL) = S/W = 1.4 µm.
The formation of a network of JJs can complicate the observation and the interpretation of Ic(B) oscillations, but
does not affect the conclusion that 1D supercurrent carrying states are present at the steps of our flake. In this
picture, a small amplitude of SQUID-like oscillations, as we observe here, would mean that the slit JJs are relatively
weak compared to the JJs defined by the 1D transport channels. Although the slit junctions are shorter, their critical
current must be small, suggesting that bulk states in WTe2 have a much smaller mobility than the 1D states.
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FIG. S2. (a) Schematics of the two measurement setups. Left: the current is passed through two neighboring leads, while the
voltage is measured across the two leads that reside on the opposite side and are separated by a small gap. Right: the current
is injected through two leads outside the studied junction, one on the left and the other on the right side, while the voltage is
measured across the studied junction. Similar results are obtained with both setups. (b) Comparison of dV/dI(I) dependencies
obtained with different measurements setups. (c) Electrical circuit that resembles the main current distribution in device 2.
Only junctions neighboring to the studied junction are shown. There are two different kinds of JJs: edge states between SC
regions above the Pd leads form JJs (red), but also the short slits in the Pd leads define JJs (blue). When a current is passed
between a pair of Pd leads, the supercurrent is redistributed across the network of JJs.
4S4. DIFFERENTIAL RESISTANCE AS A FUNCTION OF MAGNETIC FIELD AND CURRENT FOR
THE DEVICE 2.
FIG. S3. Differential resistance as a function of perpendicular magnetic field and current through the 1 µm junction. The
yellow line indicates extracted Ic(B).
5FIG. S4. Differential resistance as a function of perpendicular magnetic field and current through the 2 µm junction. The
yellow line indicates extracted Ic(B).
6FIG. S5. Differential resistance as a function of perpendicular magnetic field and current through the 3 µm junction. The
yellow line indicates extracted Ic(B).
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